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(54) Method for Recovery of Palladium and Tin Chloride from Waste Solution! of 
Colloidal Palladium in Tin(H) Chloride 

The invention concerns a method for recovering palladium from a solution of tin(D) 
chloride from spent activation baths for currentlcss metallization of nonmetallic surfaces, 
the essence of which Is a colloidal solution of palladium and tin(H) chloride. These 
activation baths can contain different additional inorganic and organic substances. Only a 
single method has been published on the recovery of palladium from the solution, . 

According to the method of the invention of Hungarian Patent No. 1 1 100, 
palladium is recovered from solutions by addition of concentrated nitric acid. A 
shortcoming of this method is contamination of the tin(II) chloride solution with nitrate ions 
and the method is only suitable for palladium contents in the solution above 0.4 g 
palladium/dm 3 . However, this procedure does not recover tin(II) chloride in addition to 
palladium, which in this case is coraaminated with nitrate ions, for which reason it is a 
waste or product with reduced utilization. 
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The mentioned shortcomings are essentially reduces by the method for recovering 
palladium and tm(H) chloride from spent solutions of colloidal palladium in tin(II) chloride 
according to the invention, which consists of the fact that a metal is added to the colloidal 
solution of palladium in tm(II) chloride. Advantageously, hydrochloric acid Is additionally 
added to the solution, and possibly tin. 

The method for recovering palladium and tin(H) chloride from colloidal solutions of 
palladium in tin(H) chloride is suitable in that it is based on coagulation of the colloidal 
solution of metal, which liberates hydrogen from hydrochloric acid. During coagulation of 
a colloidal solution of palladium in tin(n) chloride, additional ions are introduced to the 
solution by tin. Coagulation is accelerated by raising the temperature, increasing the 
concentration of hydrogen ions and increasing the specific surface of the metal. 

Palladium is obtained with this method in a yield of 99.9% in the form of crude 
metal with a solution of tin(II) chloride which is suitable for industrial use. Tne palladium 
coagulated by this procedure docs contain significant amounts of impurity but pure 
palladium can be produced from its compounds using the usual refining methods. 

The effect of the method according to the invention consists of the fact that it 
permits recovery of palladium from colloidal solutions of palladium in tm(D) chloride 
almost quantitatively over a wide range of concentrations of both metals. 

Example 1 

15.0 g metallic tin in the form of shavings was added to 0.5 dm' of a solution 
containing 0.24 g palUdiurn/dm 3 and 43.77 g tin/dm 3 and 38.3 g hydrochloric acid/dm 3 , 
The reaction mixture was heated to a temperature of 90 a C and mixed for 2 hours. Hie 
coagulated palladium was then allowed to settle, the clear solution of tin(II) chloride was 
poured off and the palladium decanted three rimes with 0,1 dm 3 distilled water each rime. 
After decanting, it was dried for 2 hours at 140°C. 0.475 dm 3 of a solution of tinfll) 
chloride containing 77.63 g tin/dm 3 was obtained and 0.2153 g palladium with a content of 
55,73% palladium. 
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Example 2 

50,0 g powdered tin and 0.15 dm 3 of 35% hydrochloric acid were added to 0.3 dm 3 
of a solution containing 3 .0 g palladium/dm 3 , 187.5 g tin/dm 3 and 72.3 g hydrochloric 
acid/dm 3 . The reaction mixture was treated as In Example 1 and 0.9889 g of palladium was 
obtained curtaining 91.096 palladium and 0.432 dm 3 of a solution containing 245.1 g 
tin/dm 3 . 

In both cases, the tin(IT) chloride solutions did not contain any traces of palladium. 

Patent Claims 

1 . Method for recovering palladium and tic(II) chloride from spent solutions of 
colloidal palladium in tin(II) chloride, characterized by the fact that a metal is added to the 
colloidal solution of palladium in tin(II) chloride. 

2. Method according to Claim 1, characterized by the fact that hydrochloric 
acid is added to the colloidal solution of palladium in tin(U) chloride. 

3 . Method according to Claims 1 and 2, characterized by the fact that tin is 
added to the colloidal solution of palladium in tin(H) chloride. 
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(54) Zpfiaob ziakivdni palladia a chloridu cinatdho z odpadnich roztokft koloidniho 
palladia ▼ chloridu cinatea 



Vyndlaz se tykA zpuaobu ziakavajii palladia a roztoku chloridu cinaUho z odpadnich 
ektiTa5nich l&zni pro bezproude - pokovovdni nakcvovych povrchu, jejich* podatatou ja kloid- 
ni rcztok palladia v chloridu cinatea. Tyto aktivafini lAznS mohou d£la obaaho^a* ruzn* d a l- 
fii anorganicke* i organicke' 14tky- 

Pro ziak6v*n£ palladia z t6chto roztoku byl publikovan Jan Jediny" poatup. Podia popi- 
«u yyn61ezu k aaaarsk&nu patentu fi. 11100 Ja palladiua z roztoku ziakAvAno pfidavkea Icon- 
centrovan* kyaeliny duaiSn*. Navy"hodou pofltupu Ja znafiiSteni roztoku chloridu cinatteo ion- 
ty duaicnano?ymi a poatup sa hod! pouze pro obaahy palladia v roztocich nad 0,4 g palla- 
dia/dm 3 . Tanto poatup vfiak naraSi ziakdvejii chloridu cinaUho vadle palladia, ktary" ja v 
tomto pripadg zneCiSten duai3nano*yai ionty, tudiz Ja odpadam nebo produktam a oaazanya 
Tyuzitia. 

Uvedan* nav^hody podatetng anizuja zpaaob ziakivfijii palladia a chloridu cineUh© s 
odpadnich roztoku koloidniho palladia y chloridu cinatea podia yyn^lezu, kter^ poCi** * 
toa, 2e aa do koloidniho roztoku palladia v chloridu cinatea pfida>4 kot. S *tfhodou « d*la 
d ° roztoku pfidrf^ kyaalina chlorovod ikov6, pfipadn« cin. 

Zpfiaob ziak*v6ni palladia a chloridu cinatdho z koloidnich roztoku palladia * chlori_ 
du cinatte Ja v^hodny" tia, ze Ja zelozen na koagulaci koloidniho roztoku kovy, ir?cl£ujic£ 
1 icyaaliny chlorovod iko* 4 *odik. Pfi koagulaci koloidniho roztoku palladia y chloridu cina- 
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tern clnem se do roztoku nezandsl dalsl ionty. Koagulace Je urychlovAna z^senlm teploty, 
zvy^enlm koncentrace yodikovych inntu a zvySenlm merino povrchu kovu. 

Tlmto postupem se zlskfi- palladium v* v?te2ku 99,9 % ve form* aurov^ho kovu a aoucaan* 
roztok chloridu clnatSho, ktery se hod! k prumyslovenu poufitl. Koagulo^an^ palladium tia- 
to postupem obsahuje aice znacne" mnozatvl neilstot, ale obvyklymi rafinafinlmi poatupy lza 
doapgt k cistSmu palladiu a jeho aloudeninAau 

tffiinek zpusobu podle vyndlezu epociv6 v torn, ze umoznuje ziska>fliif palladia z koloid- 
nlch roztoku palladia v chloridu cinatem v sirokem koncentracnim rozmezl obou uvazovanych 
kovu tem€f kva titativnS . 
PMklad 1 

K 0,5 dm 3 roztoku obsahujiclho 0,24 g palladia/dm 3 a 43,77 g cinu/dm 3 a 38,3 g kyaeli- 
ny chlorovodlkoveYdm 3 bylo pfldexio 15,0 g ko*ov6ho clnu ve forme" hoblin. Beakfini aaSs by la 
zahfivana na teplotu 90 °C a michdna 2 h. Pak ae necbalo koagulovane' palladium uaadit, Bi- 
r^ roztok chloridu cinat^ho byl odlit a palladium bylo dekanto*6no tfikr6t po 0,1 dm 3 dea- 
tilovane" vody. Po dekantaci bylo auseno 2 h pfi 140 °C. Ziskalo ae tak 0,475 dm 3 roztoku 
chloridu cineteho a obsahem 77,63 g c£nu/dm 3 a 0,2153 g palladia s obsahem 55,73 * palla- 
dia. 

PMklad 2 

K 0,3 dm 3 roztoku obsahujicimu 3,0 g palladia/dm 3 , 187,5 g cinu/dm 3 a 72,3 g kyse liny 
chlorovodlkoveVdm 3 bylo pfida.no 50,0 g pr6sko^dho cinu a 0,15 dm 3 35 % kyseliny chlorovo- 
d£kov<S. Reakcni smSa by la zpracovaxia jako v pflkladu 1 a bylo ziskaiio 0,9889 g palladia 
a obsahem 91,0 % palladia a 0,432 dm 3 roztoku obsahujiclho 245,1 g clnu/dm 3 . 

V obou pfipadech roztoky chloridu clnatdho neobsshovaly ani atopy palladia. 

PfiEDliSr VYN^LEZU 

1. Zpuaob zlskAvAnf palladia a chloridu cinat^ho z odpadnich roztokd koloidnlho palladia 
v chloridu clnatem, vyznaCujlcl se tlm, ze ae do koloidnlho roztoku palladia v chlori- 
du cinate'm pfidd kov. 

2. Zpuaob podle bodu 1, vyzna«ujlcl se Urn, ze se do koloidnlho roztoku palladia * chlori 
du clnatem pfidA kyselina chlorovodl kova\ 

3. Zpusob podle bodu 1 a 2, vyzna^ujlcl ae tlm, ze se do koloidnlho roztoku palladia v 
chloridu clnate*m pfida* cln. 



